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1
SELECTIVELY OPENABLE TISSUE FILTER

BACKGROUND

1. Field of the Invention

The present imnvention relates generally to tissue receiving
systems and more particularly to a tissue filtering and
retrieval system that permits selective opening of a tissue

filter.
2. Description of the Related Art

Tissue filters, especially for biopsy systems, are used to
collect tissue samples taken from a patient during a medical
procedure, such as a biopsy. In known systems, the tissue
filter 1s generally placed within a filter canister and then tissue
1s drawn 1nto the filter by a vacuum source connected to the
canister. The tissue 1s then separated from the fluids that may
also be drawn 1nto the canister by the vacuum. The tissue
sample may then be retrieved from the filter for analysis. In
practice, the tissue filter may be used with a tissue resecting,
device such as a breast biopsy device. In this case, the tissue
1s resected from the patient, collected in the filter, and
removed from the filter for subsequent pathological evalua-
tion.

Current tissue collection systems are difficult to use and do
not provide for easy removal of the resected tissue, or core.
Many systems incorporate a cylindrical filter, positioned
inside a collection camister that separates the tissues from the
fluids and captures the resected tissue. After collection, a
retrieval element, or scoop, may be used to “pop out” the
resected tissue from the cylindrical filter. In many cases, the
tissue core may be difficult to eject using the retrieval element
when the filter 1s full. I the tissue core 1s successiully ejected,
there may still be fine tissue surrounding the filter than was
not removed by the retrieval element. Further, when there are
fine tissues surrounding the filter, the retrieval element may
not be able to lift or scrape the fine tissue from the filter wall
in subsequent retrieval efforts. In this case, more samples may
need to be taken or the resulting tissues collected may be
damaged during retrieval. Additionally, the tissue collection
systems using retrieval elements are expensive to manufac-
ture due to the additional parts that must be manufactured and

packaged with the filter.

Accordingly, an improved tissue filter 1s required that
facilitates simple, easy, and reliable retrieval of tissue from
the filter. The new filter should provide comiortable access to
the resected tissue, as well as allow for retrieval of fine tissues
that may be stuck directly to the filter wall. Additionally, the
improved tissue filter should be less costly to manufacture
than current filter designs.

SUMMARY

A tissue filter for medical collection includes a filter body
defined by a first member, a second member and filter mate-
rial secured thereto. The first and second members are selec-
tively engaged with one another to form a collection cavity.
The collection cavity has an opening for tissue to flow 1nto the
collection cavity. The first member and the second member
may be selectively separated to facilitate tissue removal. An
additional feature may include clasps engaged with the first
and second members to secure the first and second members
together.

Further, the first and second members may be connected
together by a hinge. Accordingly, the filter body may be
selectively opened to expose the interior of the collection
cavity and allow for tissue removal.
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A tissue filter system 1s also disclosed that includes a can-
ister and a filter body having a first member, a second mem-
ber, and filter material. The first and second members may be
selectively secured together to define a collection cavity. The
filter body 1s selectively inserted within the canister. A
vacuum source 1s connected to the canister to direct tissue into
the collection cavity.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and inventive aspects of the present invention
will become more apparent upon reading the following
detailed description, claims, and drawings, of which the fol-
lowing 1s a brietf description:

FIG. 1 15 a perspective view of a biopsy device having a
tissue filter system 1n accordance with the present invention;

FIG. 2 1s a perspective view of a canister for use with the
tissue filter system of FI1G. 1;

FIG. 3 1s a view of a second end of the canister of FIG. 2;

FI1G. 4 1s a view of a first end of the canister of FIG. 2;

FIG. 5 15 a perspective view of a {ilter body 1n a closed
position for use with the canister of FIG. 2;

FIG. 6 1s a perspective view of the filter body of FIG. 5 1n
an open position for use with a canister of FIG. 2;

FIG. 7 1s a perspective view of the assembled tissue filter
system of FIG. 1;

FIG. 8 1s a simplified cross-sectional view of the relation-
ship between the filter and the canister 1n the tissue filter
system of FIG. 7;

FIG. 9 1s a cross-sectional view of a base of the assembled
tissue filter system of FI1G. 7;

FIG. 101s a perspective view of an alternative embodiment
of a filter body for use with the canisters of FIG. 2 and FIG.
11; and

FIG. 11 1s a perspective view of an assembled tissue filter
system using the tissue filter body of FIG. 10.

DETAILED DESCRIPTION

Referring now to the drawings, preferred embodiments of
the present invention are shown 1n detail. Although the draw-
ings represent embodiments of the present invention, the
drawings are not necessarily to scale and certain features may
be exaggerated to better illustrate and explain the present
invention. The embodiments set forth herein are not intended
to be exhaustive or otherwise limit the invention to the precise
forms disclosed 1n the following detailed description.

Referring to FIG. 1 1s a perspective view of a biopsy device
10 that employs a tissue filter system 20, 1n accordance with
an embodiment of the present invention. Tissue filter system
20 attaches to biopsy device 10 at arecerving hub 21. Receiv-
ing hub 21 includes grooves 12 that form a bayonet-type
mount for tissue filter system 20. Tissue filter system 20
includes pins 25 (another pin 25, opposite, 1s not shown) for
engaging grooves 12. Grooves 12 and pins 25 work coopera-
tively to lock tissue filter system 20 into receiving hub 21.
Within receiving hub 21, a seal 1s formed between tissue filter
system 20 and biopsy device 10. Tissue filter system 20 fur-
ther includes a vacuum port 30 for attaching a vacuum source.

In practice, a surgeon uses biopsy device 10 to resect tissue
from a patient. The tissue 1s then drawn through biopsy device
10 by the vacuum source attached to vacuum port 30. Ulti-
mately, the biopsy tissue 1s drawn 1nto tissue filter system 20
where the tissue 1s collected for later removal and pathologi-
cal review. The process and use of tissue filter system 20 with
biopsy device 10 1s explained 1 more detail below with

respect to FIGS. 2-11.




US 7,556,622 B2

3

FIGS. 2-9 depict specific teatures of tissue filter system 20.

As 1llustrated 1n FIGS. 2-4, tissue filter system 20 includes a
canister 24. Canister 24 has a generally hollow body includ-
ing a first end 17 and a second end 18. First end 17 includes an
upper rim 38 that 1s separated from the generally hollow body 3
of canister 24 by an annular groove 16. A {ilter receiving
opening 19 extends through first end 17. Upper rim 38 defines
the boundary of filter receiving opening 19.

Second end 18 includes vacuum port 30 for attaching a
vacuum source. Vacuum port 30 extends outwardly from 10
second end 18 and 1s configured to recerve a hose (not shown)
from a vacuum source to provide vacuum to tissue filter
system 20, as will be explained in further detail below.
Between first end 17 and second end 18 1s a generally hollow
collection cavity 29. Filter receiving opening 19 opens to 15
collection cavity 29.

To connect tissue filter system 20 to biopsy device 10,
canister 24 includes at least one pin 235 formed on an outside
surface of camister 24. Pins 25 are used to engage grooves 12
on biopsy device 10 and lock tissue filter system 20 into 20
sealed engagement with biopsy device 10. (See FIG. 1). As
torce 1s applied through pin 25 and groove 12 arrangement,
annular groove 16 engages biopsy device 10 within receiving
hub 21 (1llustrated 1n FIG. 1). Canister upper rim 38 1s pressed
against a sealing element within biopsy device 10 to form a 25
seal that withstands the vacuum source applied to vacuum
port 30. The seal provides an air-tight or near air-tight seal and
thus allows for a vacuum to be drawn from vacuum port 30
through collection cavity 29 such that tissue 1s drawn through
biopsy device 10 and trapped within tissue filter system 20. 30

In fact, vacuum port 30 1s in communication with collec-
tion cavity 29 and vacuum 1s generated by a vacuum source to
pull tissue into canister 24. Vacuum port 30 1s used to provide
an exit route for liquids that are drawn 1nto collection cavity
29 by the vacuum, to be explained in further detail below. 35

FIGS. 5-6 depict a filter body 26 for use with canister 24. In
FIG. 5, filter body 26 1s shown i a closed position and
without any filter material secured thereto. In FIG. 6, filter
body 26 1s shown 1n an open position with filter material 28
secured thereto. 40

Filter body 26 includes first and second halves 60, 62 each
including portions of a lower rim 36 and a base 50. Each half
60,62 has a first pole 40 and a second pole 42 that extend
between lower rim 36 and base 50. Poles 40 mate with each
other when filter body 26 is in the closed position. Similarly, 45
poles 42 also mate with one another when filter body 26 1s in
the closed position. Together, poles 40, 42 provide a skeletal
framework for filter body 26.

A hinge 44 connects first half 60 to second half 62 and a
first clasp 46 and a second clasp 48 cooperate to hold filter 50
body 26 closed. First and second clasps 46, 48 may include
tongue and groove elements to facilitate connection to one
another.

As shown i FIG. 6, filter body 26 may be selectively
opened by disengaging first clasp 46 from second clasp 48. 55
First half 60 and second half 62 remain connected together
along hinge 44.

Filter material 28 1s secured to filter body 26 and follows
the generally circular curvature of an mtake 22 and base 50.
Filter material 28 may be attached to filter body 26 as a single 60
unitary piece applied to both first half 60 and second half 62
forming a filter hinge 74 between first half 60 and second half
62. In this manner, as shown in FIG. 6, filter hinge 74 becomes
a structural element connecting both halves 60, 62 of second
pole 42 and assists 1n aligning the two halves 60, 62 of filter 65
body 26 for closure. Filter hinge 74 also provides support
when filter body 26 1s 1n the open position. Alternately, filter

4

material 28 may be applied as multiple separate filter portions
applied to first halt 60 and second half 62.

Filter material 28 1s a hemodialysis-grade mesh filter mate-
rial designed to capture tissue within collection cavity 29
while allowing fluids to pass therethrough. When filter body
26 1s closed, filter material 28 creates a tissue holding bound-
ary within collection cavity 29. As resected tissue 1s drawn
into collection cavity 29 by a vacuum, filter material 28 pre-
vents the tissue from escaping. While filter material 28 does
not allow tissue to pass through it, fluids may pass through
filter material 28 and are expected to exat tissue filter system
20 through vacuum port 30.

When filter body 26 1s closed, first half 60 and second half
62 arc aligned near intake 22 by hinge 44. At base 50, a
locating key 64 and a locating slot 66 may be used to align first
half 60 and second half 62. In one embodiment, locating key
64 1s a tab that 1s received by locating slot 66 to align filter
body 26 at base 50. In the closed potion, first half 60 and
second half 62 are sealed along the periphery and poles 40 and
42 by a cooperating sealing land 70 and a sealing groove 72
which are mating surfaces. Although the mating connection
of sealing land 70 and sealing groove 72 may not form a
fluid-tight seal, first haltf 60 and second half 62 are generally
aligned and sealed to the extent that resected tissue may not
escape.

FIG. 7 1s a perspective view of an assembled tissue filter
system 20. In assembling tissue filter system 20, filter body 26
1s 1nserted 1nto canister 24 through opening 19. Base 50 1s
inserted first through opening 19 and filter body 26 1s pressed
into canister 24 until lower rim 36 engages upper rim 38
(1llustrated 1n FIG. 2). Intake lower rim 36 interferes with
canister upper rim 38 to limit insertion of filter body 26 within
collection cavity 29. Base 50 may include a shape retention
tab 52 that spaces base 50 away from canister 24 creating a
sidewall gap 32 between filter body 26 and camister 24 (see
FIG. 7).

As described above, filter 28 1s attached to the interior
circumierence of intake 22, the mside of first pole 40 and
second pole 42, and at base 50. Accordingly, the thickness of
first pole 40 and second pole 42 are sized to provide sidewall
gap 32 along the length of filter body 26 (illustrated and
described 1n detail below with respect to FIGS. 7-9).

While 1t 1s preferred that first clasp 46 and second clasp 48
cooperate to act as a locking mechanism to hold closed a first
half 60 and a second half 62 of filter body 26, it should be
noted that a locking mechanism 1s not necessary. In fact, filter
body 26 1s held closed when placed into canister 24 by fric-

tional contact between first pole 40, second pole 42, shape
retention tab 52, and the inner circumterence of canister 24.

Sidewall gap 32 (best seen 1in FIG. 8) and a bottom gap 34
(best seen 1n F1G. 7) are disposed between the interior surface
of canister 24 and the outside surface of filter material 28.
Sidewall gap 32 and bottom gap 34 provide a free path for the
vacuum to develop along the sides of filter material 28, as well
as provide a path for fluids that pass through filter material 28
to exit tissue filter system 20. A vacuum supply 1s connected
to vacuum port 30 creating a low pressure within canister 24
and collection cavity 29. As tissue 1s resected from the patient,
the excised tissue segment enters intake 22 and follows an
entry vacuum path V, through collection cavity 29. Filter
material 28 retains the resected tissue within filter body 26
and does not allow the tissue to pass through filter material 28
to sidewall gap 32. However, gasses and/or fluids may pass
through filter 28 and flow along an exit path V, to vacuum port
30.

If a vacuum were not allowed to develop 1n sidewall gaps
32, tissue filter system 20 would be metfective at pulling the
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resected tissues through intake 22 and trapping them inside
filter body 26. Similarly, if fluids were not allowed to exit
through vacuum port 30, tissue filter system 20 would
become full of fluid and a vacuum would not develop within
collection cavity 29.

Sidewall gaps 32 are maintained with the cooperation of
first pole 40, second pole 42 and shape retention tabs 32 that
provide the necessary sidewall gap at base 50. Bottom gap 34
1s formed by the void between base 50 and the bottom of
canister 24 which 1s created by the engagement of lower rim
36 of filter body 26 and upper rim 38 of canister 24. Bottom
gap 34 1s maintained even though vacuum 1s applied because
the mterterence of mtake lower rim 36 and canister upper rim
38 does not allow filter body 26 to move further within can-
1ster 24 so as to close bottom gap 34. In summary, canister 24
surrounds base 50, first and second poles 40, 42 and shape
retention tabs 52 of filter body 26 (illustrated in FIG. §).
Shape retention tabs 52, and poles 40, 42 create sidewall gaps
32 between base 50 and canister 24. Because filter material 28
tollows the general shape of base 350, sidewall gaps 32 are
apparent along the length of filter body 26. Thus, as 1llustrated
in FI1G. 8, sidewall gap 32 facilitates exit path V., for fluids to
escape Irom collection cavity 29. Moreover, sidewall gaps 32
function for the development of a vacuum within collection
cavity 29 and for the escape of fluids from tissue filter system
20 through vacuum port 30.

FIG. 10 1s a perspective view of an alternative embodiment
of a filter body 26' 1n accordance with the present invention.
Filter material 28 1s not shown for clarity. However, the final
assembly of filter body 26' includes filter material 28 attached
to filter body 26' as 1s 1llustrated 1n FIG. 6. Filter body 26'
includes an intermediate support 41, an upper spacer 43, and
an intermediate spacer 45 for use with canister 24 1llustrated
in FIGS. 2, 11. In this embodiment, first half 60 and second
half 62 include intermediate support 41 that extends between
first and second poles 40 and 42, approximately mid-way
between base 50 and lower rim 36. Intermediate support 41
provides additional support to first pole 40 and second pole 42
while further providing stability for filter material 28 (not
shown) under vacuum.

Intermediate spacer 45 also cooperates to maintain side-
wall gap 32 (described above i FIGS. 7-9) 1n the same
manner as shape retention tabs 32. Intermediate spacers 45
are positioned on intermediate support 41 and establish side-
wall gap 32 along intermediate support 41 so that gap 32
allows vacuum flow along the entire periphery of filter body
26. Without intermediate spacer 45, intermediate support 41
may flex radially outwardly along with filter material 28 and
block vacuum generation within collection cavity 29 1t filter
material 28 1s allowed to engage canister 24 under vacuum.
Thus, filter material 28 will not collapse sidewall gap 32
under vacuum because intermediate support 41 helps to con-
form filter material 28 to the appropriate shape and restrain
filter 28 from pressing against canister 24. Intermediate
spacer 41 also serves as a stop to prevent filter body 26 from
opening as tissue segments are received therewithin.

Upper spacer 43 depends downwardly from intake lower
rim 36 and provides support for filter material 28 during
assembly when {ilter material 28 1s applied to the interior of
filter body 26' (as illustrated with filter body 26 in FIG. 4).
Further, upper spacer 43 acts as a guide and aligns lower rim
36 of filter body 26' with canister 24 when filter body 26' 1s
inserted into canister 24.

Referring to FIGS. 1-11, the operation of tissue filter sys-
tem 20 1s explained in detail. Tissue filter system 20 1s
attached to biopsy device 10 creating a seal between tissue
filter system 20 and biopsy device 10. (See FIG. 1). A vacuum
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supply 1s attached to vacuum port 30 which in turn creates a
vacuum 1n collection cavity 29. As tissue 1s resected from a
patient during a procedure, the vacuum causes the tissue to be
drawn through biopsy device 10 and opening intake 22 where
the tissue 1s collected 1n tissue filter system 20. However, the
tissue does not reach vacuum port 30 because filter material
28 stops tissue from escaping collection cavity 29. Thus, the
resected tissue 1s trapped within collection cavity 29 of filter
body 26. Fluids and gasses may, however, pass through filter
material 28 and exit tissue filter system 20 through vacuum
port 30 to be collected 1n a fluid canister (not shown). Because
the resected tissue 1s of iterest 1n biopsy procedures, tissue
filter system 20 1s designed to trap the tissue of interest while
allowing the fluids to escape through vacuum port 30.

When the surgeon wishes to have access to the collected
tissue, the vacuum supply 1s turned oif and tissue filter system
20 1s detached from biopsy device 10. Filter body 26 may then
be removed from canister 24 to expose filter material 28. In
order to have the best access to the resected tissue, filter body
26 15 opened to expose the interior of filter 28. As filter body
26 1s opened, as 1llustrated in FIG. 6, the interior of filter body
26 1s exposed allowing direct access to the interior collection
face of filter 28. To open filter body 26, first clasp 46 and
second clasp 48 are pulled apart which in turn opens filter
body 26 along hinge 44 and filter hinge 74.

Once filter body 26 1s opened, medical personnel may
casily remove resected tissue that 1s trapped within collection
cavity 29 of filter body 26. Fine tissue that may be stuck to the
surface of filter 28 may also be removed without difficulty
since filter 28 1s fully exposed. One benefit, among many, of
the present invention 1s the ability to easily retrieve resected
tissue or fine tissues from filter body 26 because filter body 26
may be opened. Further, since a scoop mechanism 1s not
required to pull tissue samples from the filter cavity the
present ivention 1s easier to use and is less expensive to
manufacture than prior art filters.

I1 further procedures are necessary to collect tissue, filter
body 26 may be closed by pinching first clasp 46 and second
clasp 48 together. Filter body 26 may then be re-inserted 1n
canister 24 and tissue collection system 20 may be attached to
biopsy device 10 for further tissue collection.

The present invention has been particularly shown and
described with reference to the foregoing embodiments,
which are merely illustrative of the best modes for carrying
out the mvention. It should be understood by those skilled 1n
the art that various alternatives to the embodiments of the
invention described herein may be employed in practicing the
invention without departing from the spirit and scope of the
invention as defined 1n the following claims. It 1s intended that
the following claims define the scope of the invention and that
the method and apparatus within the scope of these claims and
their equivalents be covered thereby. This description of the
invention should be understood to include all novel and non-
obvious combinations of elements described herein, and
claims may be presented 1n this or a later application to any
novel and non-obvious combination of these elements. More-
over, the foregoing embodiments are illustrative, and no
single feature or element 1s essential to all possible combina-
tions that may be claimed 1n this or a later application.

What 1s claimed 1s:

1. A tissue filter assembly comprising:

a filter body having a first half, a second half, and a hinge;
the hinge engaging a portion of the first half and a por-
tion of the second half so as to hingedly connect the first
and second halves together such that the first and the
second halves are selectively movable relative to each
other between an open configuration and a closed con-
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figuration; the first half and the second half cooperating
to provide a tissue structure collection cavity and at least
one opening 1nto the tissue structure collection cavity
when the first half and the second half are 1n the closed
confliguration; and 5

a filter matenal engaged with said filter body within the
tissue structure collection cavity the filter material and
the filter body together creating a tissue collecting
boundary when the filter body 1s 1n the closed configu-
ration, and wherein the filter matenial 1s engaged such 10
that the opening remains uncovered to permit tissue
structures to enter the filter body, the filter material only
partially filling the tissue collection cavity;

wherein the filter material and the filter body both open
together when urged into the open configuration; and 15
where selective access to the tissue structure collection
cavity 1s provided when the first half and the second half
are 1n the open configuration such as to permit removal
ol tissue structures collected 1n the tissue collection cav-
ty. 20

2. The tissue filter assembly of claim 1, further comprising:

clasps associated with the first and second halves, said
clasps cooperating to selectively engage the first half
with said second half to releasably secure the first half
and the second half 1n the closed configuration. 25

3. The tissue filter assembly of claim 1, further comprising:

an aperture located on the second half; and

a key disposed upon the first half and cooperatively
received by the aperture, whereby said key assists 1n the
engagement of the first half with the second half.

8

4. The tissue filter assembly of claim 1, wherein said filter
maternal 1s engaged between said first half and said second
half such that said filter material connects said first half and
said second half together.

5. The tissue filter assembly of claim 1, further comprising:

a canister substantially surrounding said filter body;
whereby said canister includes a generally hollow body,
a largely open first end and a largely closed second end.,
said canister being adapted for selectively engaging a
surgical device.

6. The tissue filter assembly of claim 3 wherein said largely
closed end includes a vacuum port adapted for securement to
a vacuum source.

7. The tissue filter assembly of claim 1, further comprising:

an mtermediate support disposed within the tissue struc-
ture collection cavity.

8. The tissue filter assembly of claim 7, further comprising:

at least one imntermediate spacer disposed on the outside of
said intermediate support;

whereby said at least one intermediate spacer provides a
gap between said filter and the inside of a canister.

9. The tissue filter assembly of claim 1 wherein the filter
material 1s engaged with the first half and the second half of
the filter body whereby said filter body 1s selectively opened
such that access to said interior of the filter material 1s pro-

vided.
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